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. This invention relates to a method of making
lignin sulphonate compounds and- the products
produced thereby.

An object of the invention is to prepare lig- -
nin sulphonate compounds -substantially free

from calcium and from non-ligneous organic and
inorganic 1mpurities, with controlled composition
and properties to make them suitable for vari-
ous uses. The lignin sulphonate compounds made
in accordance with the present invention are acid-
insoluble and alkali-dispersible, that is, dispersl-
ble under aqueous alkaline conditions,: -and are
also substantially free of manganese and of in-
organic compounds.

In some aspects this invention may be con-
sidered as an improvement of Howard Patent
1,848,292, March 8, 1932, as it involves the mak.

-ing of lignin sulphonate products with specified

properties. Essentially, the present invention re-
-sides in the discovery of a new and useful com-
bination of steps for making (1) sodium lignin
sulphonate products of exceptionally high purity
and other commercially useful properties, and
(2) for converting the sodium lignin sulphonate
into other lignin sulphonate products by the sup-
plemental steps of washing with salts of other
bases or by conversion to free sulphonic acid.
Freedom from calcium and other bases forming
insoluble carbonates under . alkaline conditions
is. a characteristic of.the sodium lignin sulpho-

nate and of all the other products made in ac- .

" cordance with this invention, unless deliberately
made otherwise in their conversion from the so-
dium salt. Freedom from non-ligneous organic
and inorganic impurities, in solubility in acids
and dispersibility under aquzous alkaline condi-
tions are further characteristics of the sodium
and all other ptoducts made by the present in-
vention. i

In carrying out my process, paper mill waste
sulphite liquor is used -as the starting material.

I prefer to precipitate the lignin substances in

the liquor with caustic lime to form basic cal-
cium lignin sulphonate compounds which are pre-
pared in accordance with the procedure discltsed
in Howard Reissuc Patent No. 18,268, December
1, 1931. These lignin compounds are then dis-
solved in an aqueous solution of alkali, such as a
solution - of sodium hydroxide containing an
amount of sodium hydroxide equivalent to about
one-half the weight of the lignin. ‘ An alternate
procedute is to concentrate the waste sulphite
liquor by evaporation and then to add sodium
hydroxide to the concentrated liquor. More caus-
tic, however, is required 'in this procedure than

(CL. 260—124)

in the preferred method. The resulting alka-
line solution is then heated for a controlled pe-
riod at a temperature above 100° C. and above
atmospheric pressure, say (Example I) at 175° C.

& for about 0.5 hour, or (Example II) at 160° C

- for about 1.5 hours. This hydrolysis renders
about 35% to 50% by weight of the lignin com-
pounds insoluble in sulphuric acid solution at
about 3.5 pH, but the lignin compounds ‘are still

10 dispersible in aqueous alkaline solution.

.. 'The solution resulting from the treatment de-
scribed may be extracted optionally at this stage
with suitable non-aqueous solvents to remove
'sodium phenolates and other phenolic-like con-

*15 stituents, but this step is not essential for the pur-

poses of this invention. The solid content of
the resulting solution contalning the hydrolyzed
lignin product is then adjusted.to between 20
and 28% by weight total solids and carbon di-
20 oxide gas is passed into this solution to form
sodium carbonate and calcium carbonate. This .
carbonating reaction is an important feature of
the invention and must be carried out under care--
fully controlled pH conditions in order to ob-
28 tain crystasls of calcium carbonate in the form
which can be filtered out. I have found that if
“the pH of the liquor is lowered to about 10.8 as
determined by the glass electrode, all the calcium
is precipitated as filterable carbonate, and prac-
30 tically no orgariic matter is precipitated. If the
pPH is allowed fo drop below 10.7, however, even
locally, some organic matter precipitates and fil-
tering of the crystals of calcium carbohate is
rendered impractical. On the other hand, if the
a5 pH is above about 11.0, the soluble calcium com-
pounds present are not completely carbonated to
the insoluble calcium carbonate.
I have found that fllierability of the crystals
can be improved by “seeding” the incoming batch
40 before the gassing with carbon dioxide is start-
ed. This effect is accomplished by adding about
25% by volume of fully carbonated liquor to the
raw liquor.’ Carbon dioxide from almost any
source may be used, such as furnace stack gases,
45 dry ice, gas from fermenting liquors, efc. - In
practice I have found it most economical to use -
stack gases as they offer additional advantages
becguse the dilute gas tends to form larger crys- .
tals of calcium carbonate and the amount of .
80 oxygen remaining in stack gases has g mild oxi-
dizing effect on the sodium sulphite present. This
gassing is preferably conducted at a temperature
of about 65° C. After gassing is completed the
‘temperature may be raised to-about 85° C. to im-

/88 prove the filtering characteristics of the solution.



After the calcium carbonate is precipitated it is
filtered out on a plate and frame or other suit-

‘ able type of filter either by filtering alone or

‘with the assistance of filter aids.
The lime-free liquor is then treated with an

inorganic acid at a pH of 4.5 or lower, and .pref- -

erably between 3 and 4 to precipitate lignin com-
pounds. Above this range the bisulphite in the
solution appears to have a solubilizing effect on
the precipitated lignin compounds. Sulphuric
acid can be used satisfactorily for this purpose.
Other acids such as sulphurous, hydrochloric and

phosphoric may be used also. Sulphurous acid -

may be introduced as a gas, sulphuric acid at
about 35% concentration by weight, hydrochloric
acla at about 12% concentration by weight. The
use of sulphuric or hydrochloric acid in my proc-
ess is advantageous in removing any manganese
compounds as an undesirable impurity for some
uses and also in offering better control of the
floc formation and the particle size in order to
make a product which can be washed thoroughly
to remove accompanying impurities. :
Suitable conditions during precipitation must
be maintained within critical limits to obtain
lignin compounds which can be flitered readily
and washed.. If the preferred conditions are
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alters the lignin sulphonic acid compounds by
reducing the content of organically combined
sulphur and altering the compounds in other
ways, such as in the nature of polymerization,
condensating, rearrangement or. cleavage reac-
tions. These alterations are a function. of the
temperature, pressure, time and other conditions
during the heat treatment and hence are control-
lable to some extent within the permissible limits
of yielding lignin sulphonate compounds that are
acid-insoluble and dispersible. under aqueous
alkaline conditions. The reduction in content of
organically combined sulphur, i. e. desulphona-
tion, is shown by the following changes in the
sulphonic sulphur content that may take place
during the process, viz, from 8.2% in the original
waste sulphite liquor and 7.0% in the basic cal- -
cium lignin sulphonate, through 3.5%  in the
hydrolyzed alkaline solution for Example I or
4.29% for Example II, to 2.6% for the acid in-
soluble precipitate from Example I or 3.4% from

. Example II. The organically combined sulphur
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maintained so as to have (1) about 25% by -

weight solids-in the lignin solution (2) a tem-
perature of 80-to 90° C. (3) a pH between 3 and
and 4, preferably 3.5, during precipitation, the
precipitated product is easily handled. Other-
wise, an unfilierable precipitate or a fused mass

results. After precipitation is complete it is ad-
vantageous to heat carefully to 95 to 98° C. to’

coagulate the precipitated product.

After coagulation, the precipitate is cooled
and filtered from the mother liquor and is then
washed with pure water. Washing is continued
untfl substantially all soluble impurities such as
residual sulphuric acid, soluble organic matter
or inorganic salts are removed. The finsal prod-
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uct analyzes as lignin sulphonate with a cation .

equivalent to each monovalent sulphonic group
present. This cation will be principally sodium

in the process as described, but other cations,.

including hydrogen and ofher metals, may op-
tionally be present or predominate in the final
product as a result of base exchange treatments.
The resulting product is & dark brown to black
solid with moderate solubility in warm water,

but it fuses at higher temperatures. The solu-.

bility is decreased by the presence of salts or
acids and increased by the presence of alkali.
The product is insoluble in most organic solvents.

The specific hydrolysis treatment given in
Examples I and I previously described are to be
considered as illustrative embodiments of the
present invention and not limiting as to opera-
tive conditions. The hydrolysis conditions may
obviously be varied considerably depending upon
the specific properties desired in the final prod-

“uet. As g result of this treatment, a number of

changes take place in the composition and prop-
erties of the lignin compounds, including a2 ma-
terial reduction in the organically combined sul-
‘phur content, for exdmple, about 50% by weight
of that originally present in the calcium lignin
sulphonate compounds used as a starting mate-
rial. The resulting lignin product is not a single
‘homogeneous lignin sulphonate compound, but
consists of compounds having high and low sul-
phur content within the limits determined by the
specific conditions of the treatment.

The alkaline heat trutment of the process

content of the final product of the examples is
thus reduced to about % to about ¥; by weight
of that originally presentinthe starting material.
It is to be understood the examples given are
illustrative for given conditions of heat treat-
ment and do not define or limit the permissible
desulphonation during the process. The other
alterations in the lignin sulphonate compounds .
by the heat treatment are such that it is not
practical to define them analytically but these
alterations contribute to the properties of the
final products of the process.

For certain purposes it is desirable to prepare
the lignin sulphonate product in its free sul-
phonic acid form. These acid compounds can
be obtained by treating the water-washed pre-
cipitate first with dilute inorganic acid and then
with pure water. These free acid compounds are
‘somewhat more soluble in water, and are more
desirable than the sodium salts described for re-
action with certain resins or with metallic oxides.

" During this-operation the base exchange prop-
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erties of the compounds come into play, the hy-
drogen replacing sodium attached to the sul-
phonic group. Similarly metallic cations, such :
as barium, lead, iron, etc. may be exchanged for
sodium or hydrogen. For example, in preparing
barium lignin - sulphonate compounds the
filtered precipltate of sodium lignin sulphonate
compounds, made as - previously -described, is
washed with water until the soluble impurities
are removed, the product is then treated with a
soluble barium salt, such as barium chloride, and
then with water.

The lignin sulphonate compounds as produced
by my method have characteristic and unique
properties which make them suitable for use as
8 Dplastic either alone or in connection with

‘phenol-formaldehyde or other types of synthietic

resins, as a dispersing agent in aqueous alkaline
solutions, as- an -acid insoluble base exchange
medium, as an ingredient in the paste for lead
storage battery plates and as a starting sub-
stance for the preparation of other lignin com-
pounds such as esters or ethers.

Having fully disclosed the essential features
of my invention, what I desire to secure by
Letters Patent is defined in the following
claims: ’

T claim: ..

1. The process ‘of producing lignin sulphonate

~.

‘compounds substantially free from non-ligneous
-organic impurities and being scid-insoluble and
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alkali-dispersible which comprises treating cal-
cium lignin sulphonate compounds with an aque-
ous solution of alkali, heating the solution at a

temperature above 100° C. and above atmospheric -

pressure to hydrolyze the lignin compounds and
reduce the organically combined sulphur content,
treating the resulting solution at a controlled pH

range from 10.7 to 11.0 and concentration with -

carbon dioxide gas to precipitate calcium car-
bonate in filterable form, filtering out the cal-
cium carbonate, adding an inorganic acid to the
filirate to precipitate lignin sulphonate com-
pounds, and filtering said compounds.

2. The process of producing lignin sulphonate
compounds substantially free from calcium and
from non-ligneous organic and inorganic im-
purities and being acid-insoluble and alkali-dis-
persible which comprises treating waste sulphite
liquor with calcium hydroxide to precipitate basic
calcium lignin sulphonate compounds, dissolv-
ing the calcium lignin sulphonate compounds in

" an aqueous solution of alkali, heating the solu-
tion above 100°° C. and above atmospheric pres-

_sure to hydrolyze the lignin cempounds, and re-
duce the organically combined sulphur- content,
treating the resulting solution at a controlled pH
range from 10.7 to 11.0 and concentration with
carbon dioxide gas to precipitate calcium car-
bonate, filtering out the calcium carbonate, add-
ing an inorganic acid to the filtrate to lower the
pH to between 3 and 4 to precipitate lignin sul-
phonate compounds, filtering and washing the
product with water until substantially all solu-
ble impurities are removed.

3. The process of producing lignin sulphonate
compounds substantially free from calcium and
from non-ligneous organic and inorganic impuri-
ties and being acid-insoluble and alkali-dispersi-
ble which comprises treating waste sulphite liq-
uor with calcium hydroxide to precipitate basic
calcium lignin sulphonate compounds, dissolving
the precipitated calcium lignin sulphonate com-

. pounds in an aqueous solution of sodium hy-
droxide. heating the solution above 100° C. and
above atmospheric . pressure. to hydrolyze the
lignin compounds and reduce the organically
combined sulphur content, treating the resulting
‘solution at a controlled pH range from 10.7 to
11.0 and.concentration with carbon dioxide gas
to precipitate calcium carbonsate, filtering out
the calcium carbonate and treating the filtrate
with an inorganic acid to precipifate lignin sul-
phonate compounds; filtering and then washing
the product.

4. -The process of producing lignin sulphonate
compounds substantislly free from calcium and
from non-ligneous organic and inorganic im-

purities and being acid-insoluble and alkali-dis-

persible which comprises adding to the calcium
lignin sulphonate present in waste sulphite lig-
uor an agueous solution of sodium hydroxide,
heating the resultant solution above 100° C. and
above atmospheric pressure to hydrolyze the
lignin ecompounds and reduce the organically
combined sulphur content, treating the resulting
solution at a controlled pH range from 10.7 to
11.0 and concentration with carbon dioxide gas to
precipitate calcium carbonate, filtering out the
calcium carbonate and treating the filtrate with
an inorganic acid to precipitate lignin sulpho-
nate compounds, filtering and then washing the
product.

5. The process of producing lignin sulphonic
compounds substantially free from calcium and
from non-ligneous .organic and inorganic im-
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purities and being acid-insoluble and alkali-dis-
persible which comprises treating waste sulphite
lquor with calcium hydroxide to precipitate
besic calcium lignin sulphonate compounds, dis-
solving the basic calcium lignin sulphonate com-
pounds in an aqueous solution of sodium hy-
droxide, the amount of sodium hydroxide used
being equivalent to about one-half the weight of
the lignin, heating the solution above 100° C. and
above atmospheric pressure to hydrolyze the
lienin compounds and reduce the organically
combined sulphur content to about %' to about
14 by weight of the original content, {reating the
resulting solution with carbon dioxide gas while
the pH is within a range between 10.7 and 11.0
to precipitate calcium carbonate in filterable
form, filtering out the calcium carbonate, add-
ing an inorganic acid to filirate to reduce the pH
to between 3 and 4 to precipitate lignin sul-
phonate compounds, coagulating the resultant
product by heating, flltering and washing the
product with water until substantially all solu-
ble impurities are removed.

8. The process of producing lignin sulphonate
compounds substantially free from calcium and
from non-ligneous organic and inorganic impuri-
ties and being acid-insoluble and alkali-dispersi-
ble which comprises treating waste sulphite lig-
uor with calicum hydroxide to precipitate basic
calcium lignin sulphonate compounds, dissolving
the basic calicum lignin sulphonate compounds
in an aqueous solution of sodium hydroxide, the
amount of sodium hydroxide used. being equiv-
alent to about one-half the weight of the lignin,
heatirg the solution from about 160° C. to 175° C.
for about %' to 1'% hours and above atmospheric
pressure to hydrolyze the lignin compounds and
reduce the organically combined sulphur content
to about 14 to about Y5 by weight of the original
content, adjusting the solid content of the result-
irg solution to about 20 to 28% total solids,

treating the resulting solution at a temperature -

of about 65° C. with carbon dioxide gas while
the pH is within a range between 10.7 and 11.0 to
precipitate calcium carbonate in filterable form,
filtering out the calcium carbonate, adding sul-
phuric acid to reduce the pH to between 3 and 4
while maintaining the temperature at about 80
to 90° C., to precipitate lignin sulphonate com-
pounds, heating to about 95 to 98° C. {o coagulate
the resultant product, filtering and washing the
product with water until substantially all solu-
ble impurities are removed.

7. The process of producing lignin sulphonate
compounds substantially free from calcium and
from non-ligneous organic and inorganic im-
purities and being acid-insoluble and alkali-dis-
persible which comprises treating waste sulphite
liquor with calcium hydroxide to precipitate basic
calcium lignin sulphonate compounds, dissolving:
the basic calcium lignin sulphonate compounds
in an agqueous solution of sodium hydroxide, the
amount of sodium hydroxide used being equiva-
lent to about one-half the weight of the lignin,
heating the solution from about 160° C. to 175° C.
for about ¥ to 1% hours and above atmospheric
pressure to hydrolyze the lignin compounds and
reduce the organically combined sulphur content
to about % to about 14 by weight of the original
content, adjusting the solid content of the re-
sulting solution to about 20 to 28% total solids,
treating the resulting solution at a temperature
of about 65° C. with furnace stack gases while
the pH is within a range between 10.7 and 11.0
to precipitate calcium carbonate in filterable




4

form, filtering out the calcium carbonate, adding
sulphuric acid to the filtrate to reduce the pH
to about 3.5 while maintaining the temperature
at about 80 to 90° C., to precipitate lignin sulpho-
nate compounds, heating to about 95 to 98° C.
to coagulate the resultant product, filtering and
washing the product with water until substan-
tially all soluble impurities are removed.

8. The process of producing lignin sulphonate
compounds substantially free from calcium and
from non-ligneous organic and jnorganic im-
purities and being acid-insoluble and alkali-dis-
persible which comprisés dissolving the calcium
lignin sulphonate derived from waste sulphite
liguor in an aqueous solution of alkali, subject-
ing the solution to heat and pressure to hydro-
lyze the lignin compounds and-reduce the or-
ganically combined sulphur content, treating the
resulting solution with carbon dioxide gas while
the pH is within a range between 10.7 and 11.0
to precipitate calcium carbonate, filtering out
the calcium carbonate and treating the filtrate
with an inorganic acid to lower the pH to be-
tween 3 and 4 to precipitate lignin sulphonate
compounds, filtering and then washing the prod-
uct.

9. The process of producing lignin sulphonate

compounds substantially free from calcium and
from non-ligneous organic and inorganic impuri-
ties and being acid-insoluble and alkali-dispers-
ible which comprises treating waste sulphite
liquor with calcium hydroxide to precipitate bas-
jc calcium lignin sulphonate compounds, dis-

solving the basic ealcium lignin sulphonate com-

pounds in an aqueous solution of sodium hy-
droxide, the amount of sodium hydroxide used
being equivalent to about one-half the amount of
lignin, subjecting the solution to heat and pres-
sure to hydrolyze the lignin compounds and re-
duce the organically combined sulphur content
to about % to about ¥ by weight of the original
content, treating the resulting solution with car-
bon dioxide gas while the pH range is within a
range between 10.7 and 11.0 to precipitate cal-
cium carbonate in filterable form, filtering out
the calcium carbonate and treating the filtrate
with an inorgahic acid to precipitate lignin sul-
phonate compounds, filtering and then washing
the product.

10. The process of producing sodium Ilignin
sulphonate compounds substantially free from
calcium and from non-ligneous organic and in-
organic impurities and being acid-insoluble and
alkali-dispersible which comprises {reating waste
sulphite liquor with calcium hydroxide to pre-
cipitate basic calcium lignin sulphonate com-
pounds, dissolving the basic calcium lignin sul-
phonate compounds in an aqueous solution of so-
dium hydroxide, subjecting the solution to heat
. and pressure to hydrolyze the lignin compounds
and reduce the organically combined sulphur
content to about 3 to about 15 by weight of the
original content, treating the resulting solution
with carbon dioxide gas while the pH is within a
range between 10.7 and 11.0 to precipitate cal-
cium carbonate in filterable form, filtering out
the calcium carbonate and treating the filtrate
with a sulphuric acid solution to precipitate so-
dium lignin sulphonate compounds, filtering and
then washing the product.

11. The process of producing sodium lignin
sulphonate compounds substantially free from
caleium and from non-ligneous organic and in-
organic impurities and being acid-insoluble and
alkali-dispersible which comprises treating waste
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sulphite lquor with calcium hydroxide to pre-

‘cipitate basic calcium lignin sulphonate com-

pounds, dissolving the basic calcium lignin sul-
phonate compounds in an aqueous solution of so-
dium hydroxide, subjecting the solution to heat
and pressure to hydrolyze the lignin compounds
and reduce the original organically combined sul-
phur content, treating the resulting solution with
carbon dioxide gas while the pH is within a range
between 10.7 and 11.0 to precipitate calcium car-
bonate in filterable form, filtering out the cal-
cium carbonate, adding an inorganic acid to
lower the pH of the filirate to about 3.5, main-
taining the temperature at about 80 to 90° C. to
precipitate sodium lignin sulphonate compounds, -
filtering and then washing the product.

12. The process of producing lignin sulphonate
compounds substantially free from calcium and
from non-ligneous organic and inorganic im-
purities and being acid-insoluble and alkali-dis-
persible which comprises treating waste sulphite
liquor with calcium hydroxide to precipitate basic
calcium lignin sulphonate compounds, dissolving
the basic calcium lignin sulphonate compounds
in an aqueous alkaline solution, subjecting the
solution to heat and pressure to hydrolyze the
lignin compounds and reduce the original or-
ganically combined sulphur content, treating the
resulting solution with furnace stack gases while
the pH is within a range between 10.7 and 11.0
to precipitate calcium carbonate in filterable

form, filtering out the calcium carbonate, adding

an inorganic acid to reduce the pH of the filtrate
between 3 and 4, maintaining the temperature at
about 80 to 90° C. to precipitate lignin sulpho-
nate compounds, filtering and then washing the
product. .

13. The process of producing free lignin sul-
phenic acid compounds substantially free from
calcium and from non-ligneous organic and in-
organic impurities and being acid-insoluble and
alkali-dispersible which comprises treating waste
sulphite liqguor with calcium hydroxide to precipi-
tate basic calcium lignin sulphonate compounds,
dissolving the basic calcium lignin sulphonate in
an aqueous solution of sodium hydroxide, the
amount of sodium hydroxide used being equiva-
lent to about one-half the weight of the lignin,
subjecting the solution to heat and pressure at
about 160° to 175° C. for about % to 114 hours
to ‘hydrolyze the lignin compounds and reduce
the organically combined sulphur content to
about 1% to about 353 by weight of the original con-
tent, adjusting the solid content of the resulting
solution to 20 to 28% by weight, treating the so-
lution at a temperature of about 65° C. with car-
bon dioxide gas while the pH is within a range
between 10.7 and 10.95 to precipitate calcium car-
bonate in filterable form, filtering out the cal-
cium carbonate, adding sulphuric acid to the fil-
trate to reduce the pH between 3 and 4 while
maintaining the temperature at about 80 to 90°
C. to coagulate the resultant product, cooling and
filtering the product, washing the product with
water until substantially all soluble impurities are
removed, treating the product with dilute sul-
phuric acid to form free lignin sulphonic acid
compounds, filtering and then washing the final
product with water. ’

14. The process of producing lignin sulphonate
compounds substantially free from calcium and
from non-ligneous organic and inorganic impuri-
ties and being acid-insoluble and alkali-dispersi-
ble which comprises treating waste sulphite lig-
uor with calcium hydroxide to precipitate basic
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calcium lignin sulphonate, dissolving the basic
calcium lignin.sulphonate in an agueous solution
- of sodium hydroxide, the amount of sodium hy-
- droxide used being equivalent to about one-half
‘the weight of the lignin, heating.the solution
above 100° C. and above atmospheric pressure to
hydrolyze the lignin compounds and reduce the

" organically combined sulphur content to about %2

to about ¥ by weight of the original content, ad-
‘justing the solid content of the resulting solu-
tion to about 25% total solids, treating the result-
ing solution with carbon dioxide gas while the pH
is within a range between 10.7 and 11.0 to pre-
cipitate calcium carbonate in filterable form, fil-
tering out the calcium carbonate, adding an in-
organic acid to the filtrate to reduce the pH to
about 3.5 while maintaining ‘the temperature at
about 80 to 90° C. to precipitate lignin sulphonate
compounds, coagulating the resultant product,
filtering the product and washing the product
with water until substantially all soluble impuri-
ties are removed. )

. 15. The process of producing metallic lignin
sulphonate compounds substantially free from
non-ligneous organic and inorganic impurities

and being acid-insoluble and alkali-dispersible

which comprises treating calcium lignin sulpho-
nate derived from waste sulphite liquor with an
aqueous solution of alkali, heating the solution at
a temperature above 100° C, and above atmos-
pheric 'pressure to hydrolyze the lignin com-

pounds and reduce the organically combined sul-
phur content; treating the resulting solution at a’

controlled pH range from 10.7 to 11.0 and con-
centratiop with carbon dioxide gas to precipitate
all the calcium present as calcium carbonate in
filterable form filtering out the calcium carbon-
ate, adding an inorganic acid to the filtrate to pre-
cipitate alkali metal lignin sulphonate com-
pounds; filtering and washing the resultanf com-
pounds with water until the soluble impurities are
substantially removed, and {reating with g solu-
tion of a metallic salt to form by base exchange
reaction metallic lignin sulphonate compounds.

16. The process of producing barium lignin
sulphonate compounds substantially free from
calcium and from non-ligneous organic and in-
organic impurities and being acid-insoluble and
alkali-dispersible which comprises treating cal-
cium lignin sulphonate compounds derived from
waste sulphite liquor with an aqueous solution of

alkali, heating the solution at a temperature above .

- 100° C. and above atmospheric pressure to hydro-

S5

lyze the lignin compounds and reduce the organ-
ically combined sulphur content, treating the re-
sulting solution at a controlled pH range from
10.7 to 11.0 and concentration with carbon diox-
ide gas to precipitate all the calcium present as
calcium carbonate in filterable form, filtering out
the calcium carbonate, adding an inorganic acid
to the filtrate to precipitate alkali metal. lignin
sulphonate compounds, filtering and washing the
resultant compound with water until the soluble

. impurities are substantially removed, and treat-
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ing with a solution of a soluble barium salt to
form barium lignin sulphonate compounds.

17, Lignin sulphonate compounds produced by
the process of claim 1 having the characteristics
of being substantially free from non-ligneous or-
ganic matter and being acid-insoluble and dis-
persible in alkaline solutions,

18, Lignin sulphonate compounds produced by
the process of claim 5 having the characteristics
of being substantially free from non-ligneous or-
ganic matter and being acid-insoluble and dis?
persible in alkaline solutions. .

19. Lignin sulphonate compounds produced by
the process of claim 7 having the characteristics.
of being acid-insoluble and dispersible in-alkaline
solutions, and substantially free from calcium and
manganese compounds and from non-ligneous
organic and inorganic impurities.

20. Sodium lignin sulphonate compounds pro-
duced by the process of claim 11 having the char-
acteristics of being substantially free from non-
ligneous organic matter, acid-insoluble and dis-
persible in alkaline solutions, and substantially
free from calcium and manganese compounds.

21. Free lignin sulphonic acid compounds pro-
duced by the process of claim 13 having the char-
acteristics of being substantially free from non-
ligneous organic matter, acid-insoluble and dis-
persible in alkaline solutions, and substantially
free from calcium and manganese compounds.

22, Heavy metal lignin sulphonate compounds
produced by the process of claim 15 having the
characteristics of being substantially free from
non-ligneous organic matter and being acid-in-
soluble and dispersible in alkaline solutions.

23. Barium lignin sulphonate compounds pro-
duced by. the process of claim 16 having the char-
acteristics of being substantially free from non-
ligneous organic matter and being acid-insoluble
and dispersible in alkaline solutions. )

‘ : CARLYLE HARMON.




